
Back Pnll'e - - - - - - - - - 81.00 a line. 
[nslde Pall'e - - - - - - - - 'I) cento a line. 
Engravings mav head adtJtrttsement8 at the same rate 
per line. by measurement. as the letter press Ad­
vertt8ement� m'ltst be received at publtcatton oJllce alf 
early as F'rtda1l morntno to appear in nezt iS8ue. 

Correspondence Invited. Old roofs [all kind") promptly 
repa.lred ne w roots latd by contra.ct. Send for estimate. 

[Agents Wanted.] 

ROOPS. 
Why not make your Roofs last a lifetime, a.nd save the 

expense of a new root every 10 or 15 yea.rs. It can be 
done: If you use Slate Paint, It will not only resist tbe 
ellects of wa\er and wind, ilut sbleld you from Fire. 

OLD ROOFS. 
Protect your Buildings by using Slate Paint, wblcb 

neither cracks In winter nor runs In Bummer Ola shln-
f�� �g���;��:ne,p:�n::nil��
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fourth tbe cost of re·sblngllng. On decal/ed Shingles It 
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It brings to tbelr places and keeps them there. Tbls paint 
requires no beating, Is applied wltb a brllsD and very or-
�g:��
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and purpose8 8late. 
ON TIN OR IRON ROOFS. 

tbe red cslor Is tbe best paint In tbe world for durabllll!y. 
��� t:a�t�e

ti;�o��� art!: S����Y8��P��� � �E�r 8d�0 ����::: 
One coat equals 4-of any other. 

FIRE-PROOF NEW ROOFS. 
Mills, foundries, factories, and dwellings a 8fectaitY 
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For Prfvate houses, barns, and bufldlngS of all descrip­
tions, It Is far superior to any other roofing In the world 
for convenlence,ln laying. and combines the ornamen­
tal appearance, durability, and fire-proof qualities of 
tin. at one third the C08t. No Tar or Gravel Used. 
Ch·��?yWI�O ����t�f
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Write to.day, and mention SCIENTIFIC AMERICAN. 
New York Slate Rooflng Co. Limited. 

Rooting Contractors, 8 Cedar St., N. Y. 

HANDASYDE'S COMPOSITION 
For the Removall andPreyentlon of 

Incrustation In Steam Boilers. 
Used by tbe principal Railroads. Coal Mines, and Gene­
ral Manufacturers In Great Ilrltaln and Ireland Satis­
faction guaranteed. The best and cheapest In the mar· 
keto Send for cIrculars ann testimonials. 

G. 
c24cg.r.l!.���Nt:¥,.;rr'k. 

[ESTABLISHED 1846.] 

Mnnn & CO.'s Patent Otlices. 
The O ldeat AlI'ency lor Sollcltlna Patenu ID tbe 

UnltedS,-
THIRTI YEARB' EXPEBlENO:&' 

MORE PATElfTS bave been lecured thro�b tbla 
agency, at bome and abroad, than tbrouab &I1Y other In 
tbe world. 

Tbey employ as tbelr asslBtanto a corps o f  the most ex­
perienced men as examiners, .lpecUlcation wrtters, &I1d 
draftsmen tbat can be found, many of wbom bave been 
elected from tbe ranks of tbe Patent Omce. 
SIXTY THOUSAND Inventors bave availed them­

selves of Munn & Co. 's services In examining their In­
ventions and procuring tbelr patents. 

MUNN & CO.. In connection wltb the publication of 
tbe SCIENTIFIC AMERICAN, continue to examine In­
ventions, confer with inventors, prepare drawing., llpe­
clficatlons, and aSSignments, attend to tiling applications 
In tbe Patent Odlce, payIng tbe government feel, aad 
watcb eacb case step by step wblle pending before the ex­
aminer. Tbls Is done tbrougb tbelr brancb omce, comor 
F and 7tb streets, Wasblngton. Tbey allo prepare and 
file caveats, procure design patenta, trademarka, and re­
ssues , attend to rejected cases (prepared by tbe Inventor 
or otber attorneys), procure copyrlgbt.., attend to inter­
ferences, give written opinIons on matters of Infringe­
ment, furnish copies of patents, and, In fact, attend to 
every Drancb of patent bUllness both In tbls and In for­
eign countries. 

A special notice Is made In the SCIENTIFIC AMERI­
CAN of all Inventions patented tbrougb tbls agency, wltb 
tbe name and residence of tbe patentee. Patents are of­
ten sold, In part or wbole, to persons attracted to the In­
vention by sucb notice. 

Patents obtained In Canada, England, France,Beig1om, 
&ermany, Russia, Prussia, Spain, Portugal, tbe BrltlBb 
Colonies, and all otber countries wbere patents are 
granted, at prices greatly reduced from former .... t ... 
Send for pampblet pertaIning specIally to forelgnpatentl, 
wblcb states tbe cost,tlme granted,and tbe requlrementl 
or each country. 

Coplea 01 Patent .. 
Persons desIring any patent Issued from 1886 to Novem­

ber 26, 1867, can be supplied with odlclal copIes at rea­
sonable cost, tbe price dependIng upon tbe extent of 
drawings and lengtb of specUlcation •• 

Any patent Issued since November 27,IBe7, at wblcb 
time tbe Patent 01ll.ce commenced printing tbe d .... wlngs 
and specUlcations, may be had by remlttlntr to tb1. of­
lice t1. 

A copy of tbe cla1mJ of &117 patent Illoed Ilnee 1886 wlll 
De furnlsbed for fl. 

Wben ordering copIes, please to remit for tbe lBIIle as 
above, and BGate name ot patentee, t1tle ot invention, 
and date of patent. 

A pampblet containing full directions for obtainIng 
United States patents sent free. A bandlomely 
bound Reference Book, gilt edges, contains 140 pages 
and many engravings and tables lml'ortant to ever)' pat­
entee and mecbanlc, and Is a useful band book of ref 11-
ence for ever)'body. Price 25 cents, mailed tre ... 

Addreu 
IUNN " CO" 

Publlsbers SCIENTIFIC AMERICAN, 
37 Park Row, N.Y. 

BRANCH OPFICE-Corner 05 F and 7tb streets 
Was bing ton, D. C. 

J'citutific J.mtritlll. [OCTOBER 7, 1876. 

'D-rom t For sbowlng beat of 
".Y e ers, Ovens. HotBlastPlpes, 
Boller FI��w'i""*�\e� �i'i':" So�!1 J!��i�t

c
.; rer. 

149 Broadway, New York. 
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POST & CO., CincinnatI. 

ROCK-DRILLING MACHINES 
AND 

A I R C OMPRESSORS, 
Manufacture'�LEIGH ROCK DRILL CO., Send for Pampblet. Fltchburll'. Mass. 

PROPOSALS WILL BE RECEIVED, UP TO 
December 1st, 1876, by the Trustees of the New York 

and Brooklyn Brld�e, at their odlce 21 Water St., Brook· 
lyn, N. Y . •  for the manufacture and dell very of .,,400 llP.t 
�h�

s
c����u�tf6Av��1��� �;1� CC��I�S

w�rfe't�� �:s��rv�� 
SuspensIon Bridge. Printed specit1catJons containing 
full Information will be furnished upon application to 
tbls odlce. W. A, ROEBLING, CHIEF �:NGINEER. 

Diamonds .}; Carbon 
shaped or Crude. furnished and set for Boring Rocks, 
Dressing Mill Burrs, Emery Wbeels, Grindstones . Hard· 
ened Steel, Calender Rollers , and for Sawing, Turnlng,or 
Working Stone and other hard substances j also Glaziers' 
Diamonds. J. DICKINSON. MN.ss.u St. , New York. 

Lawrence Sc ient ific;School, 
HARVARD UNIVERSITY. 

as. MANUFACTURERS thniUpout thteormlrJ. 

Iud. au, tar ft,w Wl&lkWd CiRWu. PlwtlllJ .. hue JOU laW 1hlI. 

S GUITERMAN, Export and Commission Mer­
�. • chant. 2 Fountain Court, Aldermanbury, London. 
Ne",YorkOdlce. GUitermanIJros .. 4M tlroadwar. Best 
of a.ttentl

O
n'to 1ntroduce MerChandise. Patents, etc .• 

In any Dart ol1!:urolle. 

Importe��f �1!!,JcC:n ':;'�!?"�lro�.,()tgrlcultura 
Implements, Wbolesale and Export Hardware and Ma­
cblne!'Y Mercbants. Kst'd 1866. 

LONDON , ENe�>I1>, and BERLIN, G"""ANY. 

THE UNION IRON MILLS, PlttsDurgh, Pa.­
Tbe attention of Engineers and Arcbltects Is called 

r::.�� �'rJ'�bl�t 1i,�
o
�����:d H::\'a� ���w�!�d�: �f:� 

and lIanges, wblcb bave proved so obJectionablelntbe old 
mode of manufacturing ,are entirely avoided. We are pre­
,ared to furnlsb .11 sizes at terms as favorable as can be 
g�::I� �:���re& c��'i:r<l,,��":lJ:�riUA\�?Nt��u::g�� 

PERFBCYr 
NE WSP APER FILE. 

--:0:--
Tbe Kocb Patent Vile, for preserving newspapers 

ma�azlne., and pam%blete, bas been recently Improved 
���J'fjc�':-3d3g,,'i-r'P��'1r::::c�N 

t:�p�����;.r:lga:-�; 
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lled for tbe low price of fl.50 br mall, or ,1.25 at tbe 
? S"JI�����Ig

a
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'Y ec�:�!W��� 
everr one wbo wlsbes to preserve tbe paper. 

AdClreli 
KUNN &: CO,. 

Publ18he1'8 BoImrrIno AIDRIOAN, 

The Scientific American The Tani te 00., 
REFERENCE BOOK. E:�������&�i:��RS 

A Bound Book of 144 Pages, for 25c. 

co�� �1
c�C�n��0:e 1�rt\�'���a��I�����itt��J\K:

lgcI� 
ENTIFIC AMERICAN REFERXNCE BeOK, containing 144 
pages Ulus�rated with engravings, and forming one of 
the cheapest and n.ost valuable books of condensed re­
ference ever printed. Among Its contents are: 
1. The Census of the United States, by States, 

Territories, and Counties, infull,showlng also the area 
of the several States. 

�. Table of Occupa tions.-Sbowlng the pJ1nclpal oc­cupations of tbe people of tbe United States, and tbe 
number cI. persons engaged In each occupation. Com­
piled from tbe last Census. 

Table Of Ctttes bavlng over 10,000 Inbabltants-Com­
piled from tbe last Census. 

3. The Patent Laws of tbe United States In full. 
6':,1;rs,D�����I���:�f;� 2���1�atl':,

t
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Caveats j Forms for Assignments, In whole and partj 
Licences j State, Town, County, and Shop Rights j DI­
rections How to Introduce and Sen Inventlonsj General 
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Rlgbts or Employers and Employees In respect to In­
ventions; State Laws concerning Patents. 

4in����e�r�J:t�'i.�{r�: 'na¥�(ll-:��l�t����g�:�o
f� 

Registering Trade Marks, Costs, etc. 

I)tlllV.nl#l�1 �}�t�To,fs�V:Je��s�:c': for Labels, In 

6. The Principal MechHnlcal Movements. De-
��1::�o
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7. Geometry, as Applied to Practical Purposes. Wltb 
illustrations. . 

S. Th e ModeruSteam Eul!'ine,-Wlth engraving , show Ing all the parts, names, etc., and a brief history 
of tbe Invention and Progreso of Steam Power. 

9. Horse Power.-8lmple and �laln ruleBforCaICu­
�f

t�t�i.Horse Power of Steam nglnes and Stream. 

10. Knots.-Presentlnf engraVIn�s of 48 dllrerent 
1I!n'l;�tj;,�

pe :.n°�e'I �t�"P�':.':r
t 
M':':!�����roy Welgbt; Apotbecarles' 'Welgbt; AvoirdupOiS, or Com· 

merclal Welgbt; French W�bts; United St,tes Stand-
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Cu'!:lc, ... Solid Measurej· Measuring Land by Welgbt, 
wltb engraving of a sect on of tbe Engllsb and a sec­tion of tbe Frencb rule, of equallenitb 

1�. Valuable Table.: 
(1) Table of tbe Velocity and Forc� of tbe Wind. 
(2) Table ofthe Specillc Gravity anll Weight per Cu­

bic 'ootand Cubic Incb,of theprlnclp.1 substances used In tbe Arts. . . '  .. 
(8) Table of tbe Heat-Conducting Power of various 

Metals and otber SolidS and Liquids. 
(4) Table of tbe Minerai Constituents aDsorbed or 
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(6) Taille of tbe Ellecto of Heat upon various bodIes, 
melting points, etc. 

J 3. lUlscellaneou. Iuformatlon.-Force of Expan-
:�:ln
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perature of; To J:.ke Tracing Paper; Con.tltuents of 
various Substances�FrlctloniIhow �roduced. and Rules 
�o

:;'Jwc
.:'NI��idS, ��\��, .J:.

t
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der--Pressure, Heat, and Horse Power of j Copying Ink. 
to Make j Heat, Its mechanical equivalent explained j 
Molecules of Matter 

RSlze and motion explained; Llgbt,. 
��n�r��ga��g����.l1ne".!
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Yielded from Coal by best EJ!glnes; Sound-Its velocity 
and action; L�ld' GlueSlI ReclPes iwvalueof BralnSj 
B�g::.'i�%��i, et��O��iua��b�egfpes.

aves; Speed 0 

The SCIENTIFIC AMERICAN REFERENCE BOOK. 
Price onlh 25 cents, may be bad of News A

N
ents In all 

J::'ihs o"� r�c� I��
uo"l�h'e ��::'�f tbe underslgne . Sent by 

MUNN & CO., Publishers, 
Sclentilic American Olllce. 

37 Park Row. New York. 

Stone Ohanneling 
OR 

Quarrying Machine, 

WARDWELL PATENT, 

FOR CUTTING STONE INTO VARIOUS BIZ88 
AND DIMENSIONS IN ALL KINDS OF 
QUARRIES. 

STEAK STONE CUTTER CO� RUTLAND, VT. 
BOLlI PROPRIETORS AlfD KANU7AIJTtJRKR8. 

�:e�: f..�tly:.,a':I::::\'l�8�la Exhibition, 

SCREW PROPELLERS, THEIR SHAFTS AND 
FITTINGS. By Hamilton W. Pendred, M. E. An 

able treatise t sbowlnft tbe l.resent �ractlce, Its advan-
:.f�:l�: 'i?o��

t
�i �i�:h��e'!iMi�MXf.

e
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� 
MENT. To be bad at tbls odlce, and of all news agekts. 

ROGERS' TANNATE OF SODA BOILER 
SCALE PREVENTIVE. 

JOS. G. ROGERS & CO., MadIson, Ind. 
IF' Send for book on Boller Incrustation. 

Portland and Keene's Cement. 
From the best London ManufactUl'ers. For sale by 

JAMES BRAND, tl5 Beekman St., New York. 
A Practical Treatise on Cement furnlsbed for 25 cents. 

b Niagara 
=n. SteamPumpWorks 

EST ABLlSHED 1826. 

CHARLES B. HARDICK, 
N o. � 3 A dam a 8 t r e e t. 

BROOKLYN. N. Y. 

SPECIAL NOTICE.-October 8, 1876.-0ur Sole Euro-
fi,
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agement of�. Dunkin Paret, the President of Tbe Tan­
Ite Co, 

GEO. PLACE, Gen'l. Agent for N.  Y. cltyand State. 

Machinists' Tools. 
NEW and IMPROVED PATTERNS. 

Bend for ne" Illustrated catalogue. 
Lathes Planers Drills &C, 

NEW H.lJ. V1l:N J.U:ANUPlACTURlNG CO. 
New Haven. Co DO • 

DAMPER BEIST AND LEVERS REGULATORS GAGE COCKS, • 

MURRILL & KEIZER, 44 Holliday St .. Bait . 

HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 
f. B. FIWILII, V, Pres't J, I, ALLEI, PrIS't. 

J, B, PIERCE. �'J, 
NON -COlllBUSTI1ILE STEAM BOILER &: PIPE 

COVERIIJG 

OF THE 

SCIENTIFIC AMERICAN, 
FOR 1876, 

THE IIOST POPULAR SCIENTIFIC PAPER 

IN THll WORLD. 

THIRTY-FIRST YEAR. 

VOLUME XXXV,-NEW SERIES, 

The publishers of the SCIENTIFIC AMERICAN 
beg to announce that on the first day of July, 
.1876, a new volup1e commenced. It will continulP 
to be the aim of the publishers to render the con 
tents of the new volume more attractive and use­
ful than any of Its predecessors. 

To the Mechanic and Ma;nufacturer. 
No person engaged In any of the mechanical pur­

suits should think of doing without the SCIEN­
TIFIC AKBRlOAN. Every number contains from 
six to ten engravings of new machines and Inven­
tions which cannot be found In any other pubUca­
tion. 

The SCIENTIFIC-'A.MERICAN Is devoted to the 
Interests of Popular SCience, the Mechanic Arts, 
Manufactures,Inventions,Agrlculture,Commerce 
and the Industrial pursuits generally; and It Is val­
uable and Instructive not only In the Workshop 
and Manufactory, but &lao In the Household, the 
Library, and the Reading Room. Each volume 
contains hundreds of Notes, Receipts, and Sugges­
tions and Advice, by Practical Writers, for Work· 
Ing Men and Employers, in a.ll the various arts. 
TERMS OF SUBSCRIPTION - POSTAGB 

PAID BY US. 
One copy Scientific American, one year . . $3 20 
One copy Scientific American, six months. 1,60 
One copy Scientific A merican, three months 1,00 
One copy Scientific American and one copy 

Scientific American Supplement, both 
for one year, post-paid......... ........ 7.00 

The Scientific A_erlcan Supple_enl. 
A weekly paper, uniform In size with the SCIEN­

TIFIC AMERICAN, but a distinct publication. It 
contains working drawings of engineering works, 
and elaborate treatises on every branch of Science 
and Mechanics, by eminent writers, at home and 
abroad. An illustrated cover protects the hand­
somely printed sheets. Price, $5.00 per annum 
Single copies 10 cents. 

Remit by postal order, draft, or express. 
Address a.ll letters and make all Post Office or­

dersand draftB payable to 

MUNN& CO., 
37' PARK ROW. NEW YORK.. 

I
HE "Sclen�lfic American" Is printed with 
CRAS. ENEU JOHNSON & CO'S INK. Tentb and 

ombard Sts., Pblladelpbla, .nd 59 Gold St . •  New York. 

© 1876 SCIENTIFIC AMERICAN, INC. 
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